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“I shall pass firoagh this world but once, Any 


thing, therefore, that L can do, or any kindness [ can show — 


to any human being let me doit now. Let 
it nor neglectit, for { shall not pass this way again,” pe 


A laugh is worth a hundred groansin any market—Lamb, 


All honest men will bea £chin 
— ~ twa g it Is the rascals who 


a you want to-be poor, don"t trp to Keep all you — 


The man who sits down to wait fora golklen opportunity es : 


to come along never hasa comfortable seat, 


A man who is not able to make a bow to his ecileclaii : ) 


every morming is notin a healthful condition, | 


Take time to deliberate: but when the time for. ection , 24 | 


atrives, stop thinking and go on.— Andrew. 


LOST. 


“Somewhere between sunrise and sunset, ; 
Iwo golden hours | 
Each set with sixty diamond minutes, 
No reward is offered, fo r they are : 
t forever.” 


“ pushing, tis wiser than sitting aside, 
An sighing = and watching and waiting the tide; 
In life’s earnest battle they only prevail, 
Who daily march onward and never say faik” 


It is want of diligence rather than weat of means that 
ceuses most failures.—Al fred Mercter, 


Energy and persistence conquer all things.—Frantiin, 


No man is bound to be rich or great; Ro, por to by wines 
but every man is bound to be honest —Sir Benj, 2 udyard, 


Excellence is never granted to man butas the reward of 
Joshua ' | 


_ 6 Reynolde, 


2 principle is good for anything, it is-worth livingup to. 


Weite your J name in kindness, Jove ond mor nerey me 
hearts o ousands omen Food n contac i wong 
year, and you will never be for — Chalmers, 


“AL ) pie fg’ Dil. 
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SUGGESTIONS FOR ORDERING DRILLS 





Rectiar Drowis.—Always order by catalogue number. 


- ral style of 
> Dritis.—Refer to the catalogue number for gene ’ 
tool de giving also the following informatioas— 


Speci STRAIGHT SHANK Dritis.—Give length over all and length 
of twist cut. See sketch A. ; 


“PE —Give length over all and 
Spectat, Morse Tarer Suate pages ial tn a is required, 


t. See sketch B. If a spec 
lente oe ater at C and D and length. See sketch B. If the shank has 


a tang give thickness and length. If no tang so state on the order. 


We will gladly furnish copies of this page to any of our customers who 
desire them for distribution. 
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MORSE TAPERS. 


MORSE TAPERS. 
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WORSE TWIST DRILT. AND MACHINE COMPANY, 


MORSE TAPERS 


SHORT SHANKS 
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MORSE TWIST DRILL. AND MACTIINE COMPASY. 
MORSE TAPERS 


SHORT SHANKS 
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MORSE TWIST DRILT. AND MACHINE COMPANY, MORSE TWIST DRILL AND MACHINE COMPANY. 


ees 
GAUGES FOR GRINDING DRILLS GRINDING 


Srviz No. 1 Serix No. 2 | TWIST DRILLS. 
' Few operations on tools 


in the shop are more 
frequently disa ppoint- 


or sharpening of drills. 

- dance the cutting edges 
ay - ave @ proper and unt 
form angle with the 
longitudinas axis of the 

dri ? (see Fig. 6) hav- 

ing them of exactly 

equal wages and the 
lips of the drill well 
and sufficiently backed 

off or cleared, are points 

generally understood as 

requisite to the satis- 

factory performance © 

a drill, though not al- 

ways attained. Practi- 

cal suggestions for the 

grinding of drills have 

n published from 

- time to time. We ap- 

pene in part from these, 

oping they will 

found useful. “If the 

clearance of a drill is 
insufficient or imperfect 

it will not cut. When 
force is applied it re- 
- gists the power of the 
areling. machine, anc 

. is crushéd or‘split. It 
is well to start a drill, 

after grinding. by han¢l. 

observing the charac 

ter of the chips, which 

should characterize a 

clean cutting tool. 1p 
wrought metal the chip 

will sometimes attain a 

length of several feet. 

Prof, Sweet suggests 
that the rear of t @ lip. 

of a drill be removed, 

as shown by the cut, 

No. 1; this makes the 

cutting elge much like 

a flat drill, Drills probe 

erly made have the 





Qs 





— ——— ow ow wre 
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MORSE TWIST DRILL. AND MACHINE COMPANY. 


GRINDING TWIST DRILLS—Costinvuep, 


cutting edges straight when ground to a proper angle, which is 59° 
shown in cut No. 6. Grinding to less angle ieaiees the lip hooking, pels 
likely to produce a crooked and irregular hole. The grinding lines to a 
drill are — slightly above the center, to allow for the proper angle of 
point, w is an important factor. This angle is an index to the 
Sain, x the le ° tee, munich, the drill mw rank; if not enough, the 
rill may not cu ig. ows a proper angle. In Fig. 3 the angle is 
too sharp. In Fig. 4 the angle runs backward, and hows the want of 
clearance. An effective method of determining the clearance is to set tha 
Pope of the drill on a plane surface, holding a scale.as shown in cut No. 5; 
revolving the drill its clearance is shown, as well as the height of the 
cutting lips, which should be equal; also the cutting edges should be of 
exactly equal length,—any inequality of lengths doubles itself in work. To 
strengthen the drill, fhe center is made thicker toward the shank. As the 
drill 1s shortened through use, the centre shows thicker, and will work hard 
in drilling. To overcome this, the center should be thinned, care being 
esc lead ge an — — of stock ‘om each side, and so keep the 
oint _In grinding a preserve the original ich wu: 
will imsure rapid and sati work.” : a eel 


SPEED AND FEED OF DRILLS. 
OF 
CARBON STEEL. 





Revolutions Per Minute. Revolutions Per Minute. 











Diam.. Wrought Diam 
Inches. | - Cast ; ;'| Wrought 
—~% nol Brass. || inches. tron and: ena Brass. 
ys | 1833 2320 | 3667 || 37 
34 132 .178 306 
¥% 917 1160 | 1833]] 4 112 165 282 
ft 611 773 |1222|| % 105 153 262 
X% 458 580 917|| 98 143 244 
~ ~~ 465 733 || 1 - 90 134 | 229 
- ar 386 611 || 17, 80 126 216 
4 331 524 || 1% 75 119 204 
xs ate 290 458 || 1% 71 113 193 
. “ 238 407 || 1% 67 107 183 
> 214 367 || ly, 64 102 175 
194 333 || 14% 61 07 167 
Yor continuation of Table and Feeds see page lI, 


\) 





MORSE TWIST DRILL AND MACHINE COMPANT. 
SPEED AND FEED OF DRILLS 


OF 
CARBON STEEL 


Revolutions per Minute Revolutions per Minute 











ios aaa iron Rrass | Fron vand | ton | Rrass 
lyy 58 93 159 2%| 40 | 63 | i08 
1% 56 89 153 2u%| 38 59 | 102 
1y% 54 86 147 23%, | 36 56 96 
15% 52 82 141 214 | 34 53 92 
1}} 50 79 136 254 | -32 51 3T 
‘1% 48 76 131 23% 1 3 49 83 
1% 45 71 122 2% | 28 47 80 
2 42 67 115 3 26 45 7 
HIGH SPEED STEEL. 
¥ 2440 1% | 204 | 255 
Ys | 1627 1% 193 | 242 
4% 1220 | . 
vs 976 | & = 
% 813 | & g 
Ys 697 3 3 
% 610 2 8 Ss 3 
ots 510 | =3 a 
54 459 rh 8 
ih 417 | we ur &, 
34 383 
f 353 | 2 
K 328 | ‘5 
ti 306 | ™ = 


FEED PER REVOLUTION. 
Carson Stecit Dro.is. Hien Sreep Streetz. Dans 








005" 

000" .010* 
012" 015° 
O15" -020° 


The above S and Feeds are approximate for average conditions. 


can be greatly ¢ under some conditions but uader others botb 
would have to be reduced. 
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OF DRILLS. 


MORSE TWIST DRILL AND MACHINE COMPANY, 


ne ata 
DECIMAL EQUIVALENTS OF NOMINAL SIZEs 





1 
" rs eye 
! : £ 2 ~ Decimals = g M4 Decimals 
EL] ES | an tren] S [YES | an ine 
58 | .042 21 0826 
57 | .043 2.15 0846 
11 .043307 44 | OS6 
115 0453 22 0866 
56 | .0465. 2.25 0886 
.046875 43 | .089 
12 047244 2.3 0905 
125 0492 2.35 C925 
13 051181 42 | 0935 
55 | .052 - 09375 
1.35] | 0532 24 09448 
54 | 055 41 | .096 
14 055118 245 0965 
145 0571 40 | 098 
1.5 1.05905 2.5 098425 
53 | .0595 39 | .0995 
1.55 .061 38 | 1015 
0625 26 102362 
16 .06299 37 | 104 
52 | 0635 2.7 1063 
-11 65 065 36 | 1065 
17 066929)| «4 109375 
51 | .067 35 | 11 
175 0689 2.8 11024 
50 | .07 34] 111 
18 070866 33 | 113 
1.85 0728 29 11417 
49 | .073 32 | 116 
19 0748 3 1181! 
48 | 076 31 |] 12 
19 0768 34] ° |.12209 
4 078125|| % 125 
47 | 0785 3.2 12508 
2 07874 30 | 1285 
2.05 0807 3.3 12002 
46 | 081 34 13386 
eee a! ee 
Py .da0 
12 
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DECIMAL EQUIVALENTS OF NOMINAL SIZES 
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% | Decimals {[ 


OF DRILLS. 
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1ST DRILL AND MACHINE COMPANY. 





M 


"0 





26772 


27952 
231 
23125 
28347 
2874 
29 
29133 
295 
.29523 
2068735 
29822 
302 
30314 
UT09 
31102 
3123 
31496 
316 
3189 
32234 
3268 


Decimals 


oO 


an Inch. 


.25984 
261 
26377 


265629 


| .266 


— 


| 27165 


> 


| oo 


2ia09 


a ‘ 


> 


323 
328123 


ee Se Ri ho nl 


> @ % | Decimals || < 2 é 
E M.M. 3 an nh E unt 37 an Seurtl. s 
5 "| 1378 10 | .1935 
9g | .1405 9}.196 | | 
as 140625 5 19635 | _ 
3.6 14173 3 | .199 rd 
97 |.144 5.1 20079 | 
3.7 14567 7|.201 | 
26 | -147 43 203125 
25 | .1495 6 | 204 
3.8 14961 5.2 20473 
24 | .152 5 | .2055 
3.9 15354 5.3 20866 || | 
23 | .154 4}.209 | | 
obs .15625 5.4 2126 | 3] 
22 | .157 3{213 |] 
4 15748 5.5 21654 | 
21 | .159 oe 218735 | | 
20 | .161 5.6 22047 | 
4.1 16142 2 | 221 | | 
4.2 .16536 5.7 22441 | 
1 19 | .166 r}.228 (88 
4.3 16929 - 
18 | .1695 — 
hi AT1S75 5.8 29835 | 
17 | .173 5.9 23228 
4.4 17323 A | .234 
16 }.177 |} 4? 234375)| 
4.5 ATT17 6 23622 
15 | .18 B | .238 
4.6 SIL 6.1 24015 | 
14 | .182 c |.242 | 
13 | .185 6.2 Ma 
4.7 18504 D | .246 
* IS75 6.3 24803 || 
48 -Ussos8 |] E |.25 
12 | 189 é.4 25197 
ii | 19h 6.5 25591 
1.9 19291 F }.257 
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MORSE TWIST DRILL AND MACHINE COMPAny, 


DECIMAL EQUIVALENTS OF NOMINAL SIZES 


OF DRILLS. 


Ea 








Decimals 
* lof an Inch. 















1.063 
1.078125 
498268 
1.09375 
1.1024 
1.100375 
1.122 
1,125 








MORSE TWIST DRILL AND MACHINE COMPANY. 






Decima)s 
‘| of an Inch. 


1.140625 
1.1417 


DECIMAL EQUIVALENTS OF NOMINAL SIZES. 


OF DRILLS. 


! 
Decimals 
of an Inch. 


Decimals 
h | M.M_| of an Inch. 








73125 
79138 
79687 
311 
3125 
832312 
33 
34375 
35047 
35937 
87016 
875 
88985 
89062 
90945 
1.92187 
1.92913 
1.9375 
1.9488 
1.95312 
1.9685 
1.56875 
1.98437 
1.9882 
2. 
2.0079 
2.0156 
2.0276 
2.0312 
2.0468 
2.0473 
2.0625 
2.0670 
2.0781 
2.0866 


- — 7 - ~ re ~~ — — —" -~ — —' -_< _— — 
. . . . 
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VORSE TWIST DRILL AND MACHINE COMPANY, 





SUGGESTIONS FOR ORDERING REAMERS. 
Recutar Reamers.—Always order by catalogue number. 


TALREAMERS.— Refer to the ca number for general style of 
tool required, yiving also the following information:— sl 


ian L D Reamers.—Give total length and length of flutes. See 
Specia, Taper Rey . , 
at hamuaee se a Give whole length, length of flutes, s1z¢ 


w style No. 2 or No. 3 
taper shank or i Morse Tapes i redial a ore No. ve dimensions 0 
When these HELL Reamers,—Give whole length and length of flutes. 
Straight Hole me Ate longer than ca: lengths they are made aa 
Ray Cie y furnish Rd pole should be given, | 

desire them for distribution.» % ‘his page to any of our customers who 


rmnenitnadisizet. on 


TO SHARPEN REAMERS, 


Haxp Reamers, 
moe fa Slutes then proce Aur. S28! Should be stoned first on the 
tnay = vedi the face and clearance they ik tone should be always held 

Exp Curring an original shape of the fluled 


_ Tne Norton °0 Insure reaming a hole ground on centres with a wheel, 


ake a St, the same size of Rea 
ves quicker results th, & Stone for the pur e mer. 
by the use of turpentine” PY Oil stone, ‘the bees pce oy ony os 


- 2 
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MORSE TWIST DRILL AND MACHINE COMPANY. 


SUGGESTIONS FOR ORDERING 
TAPS. 


ta- 
REGULAR Taps. Always order by ca 
logue number. Unless specified to the con- 


trary we fill all orders with U. S. form of 


thread. . 

SprciaL TAPS. Give exact diameter ol 
thread, whole length and length of thread, 
number ‘of threads to the inch. Also state 
whether V, U. S. S., oF Whitworth shape of 
thread is desired. Reference should also be 
made to catalogue number showing style. 


When Hanp ‘TAPS are ordered state 
whether Taper, Plug or Bottoming. 


SPECIAL DIES. 


If for ScREW PLATES, give number of _— 
size of die together with number of threads 


to the inch and shape of thread. 

If Sori Dus, give size, number and shape 
of thread, and square and thickness. 

If Rounp Dies, give diameter and thickness 
and state whether split or solid. 

If sizes of ‘Taps and Dies cannot be accur- 
ately given, a ine showing what is required 
Should be furnished. 

See page 27 for general information re- 
lating to Stay Bolt Taps. 


, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
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UNITED STATES OR FRANKLIN INSTITUTE 
STANDARD. 





YEU? 
y j Le | 
Osa ele 


























Na. of Diam. No. of 
of Tap, | Threads || of Tap, of Tap, | ‘Threads 
Inches. | to Inch. || Inches, | to Inch. Inches, | to Inch. 
§ 3% 3% 
7 34 3% 
7 3% 34 
6 3% 314 
6 35% 344 
5% 334 3 
5 3% 3 
5 4 3 
4% 
Diam. | No. of Diam. | No. of Diam. No, of 
af T 
case | Dee | shoe | Dees | otate | oh 
1 8 2 41 
1% | 7 2% ‘4 : 4 
1% 6 Af: 44% 3 31 
1% 6 2} 4 3 3 
1% . 244 4 3 3 
4 4 
1% | 4% || 2% | 4 aa | 3 
4 3 





kote guized standard number of threads for diameters leas 


1s 


tee 


MORSE TWIST DRILL AND MACHINE COMPANY. 


HITWORTH STANDARD. 


TAP THREADS.—W 
p 555, 





biYjjy 
tt Yi’; » 
MYpyyygn Z 
VME 










Diam. No. of Diam. 
of Tap, | Threads || of Tap, | Threads to 


Diam. No. of Diam. No. of 
Inches. to Inch. Inches. Inch. 


Tap, | Threads || of Tap, | Threads 
func to Inch. Inches. | to Inch 




















A 20 1 8 2 414 3% 
ts 18 1% 7 2% 4\4 3% 
3% 16 1% 7 24| 4 3% 
- 14 1% | 6 234 | 4 3% 
Y% 12 14 | 6 21g | 4 3% 
54 11 15% | 5 254 | 4 31% 
44% 10 134 5 “|| 2% 3% 3 
% 9 1% 4% 2% | 3% : 
This Thread has been devised to take the place of the Square Thread. 
It has the same depth as the Square Thread, but is . as the bottom 


of the thread is wider than the Square Thread. The sides of this Thread 

are at the same inclination as is now generally adopted in cutting Worms. 
Taps and Dies to this Standard are made only to order, and prices will 

be given on application. 

TABLE OF THREAD PARTS. 


at} Width Space at 











No, ¢ hicks 
Theda, Top of Bottom of R 

1 6345 
134 4772 
2 3199 
3 .2150 
5 
6 
rf 
8 
9 

10 





Aa 
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MORSE TWIST DRILL AND MACHINE COMPANY. 


TABLE FOR USE WITH 
SCREW THREAD MICROMETER CALIPER. 





READING OF CALIPER. 


6495 S66 


For “ V” THREADS, D s —. 





For U.S. S, tHREADs, D - —p 








U.S. Stp. THREADS “V" Tureaps 
Diameter | Pitch — J Diameter] Pitch Mw ool 

D P 

\Y 24 

4% | .20 

fs 20 

is 18 

% | «18 

34 16 

vs 16 

vs 14 

%| 9 .8029 | .0721 % 14 
1 8 9188 0812 \% 13 
1%| 7 1.0322 0928 % 12 
14%1|7 1.1572 | .0928 Ps 14 
1% | 6 1 2668 1082 vs 12 
1% | 6 1.3918 1082 5% 11 
14% | 5% | 1.507 1180 5% 10 
14, | 5 1.6201 1299 i 10 
1% | 5 1.7451 1299 A 10 
“ 442 | 1 8557 1443 % 9 
2% | 4 2.3376 1624 || 1 8 
3 3% | 2.8145 1855 || 1% 8 
3% | 3% | 3 3002 1998 || 1% 7 
4 3 37835 | 2165 || 1% 4 


pi wand cols # the number lo be subracted from the diame 
sar bd D aged as D suburac 
tet for in above table apply only to screws made accurately to stan 

Taps are always made oversize, ll as taps, having the V 
Form of Thread ate usually made omelderably larger than the figures i 


2) 








' a 





MORSE TWIST DRILL AND MACHINE COMPANY. 


A. S. M. E. STANDARD. 
FOR MACHINE SCREWS. 








oceent*-- —— meeee 





) sochine sez = ed by the American 
i dard for machine screws was recommended by e 
Society of Mechanical Engineers at the Indianapolis meeting, May 28-31, 


or full and complete details concerning this standard and the Engi- 
> recommendations, see their report, Volume 28, No. 9. 
me We are prepared to furnish machine screw taps made to these figures. 
a. STANDARD SCREWS. 
Note:—Maximum sizes given are the standard sizes. 


| Root Diameter 


Basic Size. Outside Diameter. Pitch Diameter 





No. |O.D.—T.P.I. 








CHoNHOUhwWNHeH O 
. 
ao 
i 
ohn 
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MORSE TWIST DRILL AND MAC 
HINE 
COMPANY. MORSE TWIST DRILL AND MACHINE COMPANY. 


“7 


SIZES OF TAP DRILLS 


A. S. M. E. STANDARD. ~ FOR TAPS MADE BY 
| MORSE TWIST DRILL AND MACHINE COMPANY, 


NEW BEDFORD, MASS. 
SPECIAL SCREWS. z: 


| 
. \ | FOR TAPS —— “Vv” THREAD. 
Note:—Maximum sizes given are the standard sizes. 






























« " < 7 Siem ® . : —— 
Basic Size Outside Diameter Pitch Slambier. Root Diameter Tap, a i Ot Ten. eer of 
Ta in’ loch. |Drill,|] _in | Inch. Drill, 
—T.P.1. Min. e Ins, : No. sas. 
Max. Min. Max. Min. | Maz. _— — 
07 © * | 48/50 |] + | 24 i z : 
073-64 | .0698 | .0730 | .0612 } .0629 | .0494 | .0527 See 2 | 23 $ js 
poet -0825 | .0860 | ..0727 | .0744 | .0591 |-.0628 % 56 | 49 39 5% 7 Sls 
-0952 | .0990 | .0836 | .0855 | .0678 |’.0719 60 | 48 24 | No.16|| 5% 7 [le 
-112-40 | .1078 | .1120 | .09 : 32 | 50 28 | No. 12 Tile 
37 | .0958 | .0747 | .0795 ‘ 
-112-36 | .1076 11 1 | 36] 49 32 o. 10 6 lds 
125-49 | 3 -1120 | .0918 | .0940 | .0707 | .0759 40| 4711 i¢| 18 | No. 17 6 lid 
tenon -1208 | .1250 | .1067 -1088 | .0877 | .0925 « 48 | 44 Y% | 20 >. 14 +h 6 irk 
= -1206 | .1250 | .1048 | .1070 | .0837 | .0889 56 | 43 || 14] 24 | No 9 |] # 6 [ls 
-128-36 | .1336 | .1380 | 11 32 | 44 ]| yy | 16 | No. 10 , 6 [tk 
tiff ore -1380 | .1154 | .1177 | .0917 | .0974 4% | 40| 42 || % 1] 20 KNo. 3) 3 8 he 
aaa A” 63 | .1510 | .1284 | .1307 | .1047 | .1104 4% | 42 | 41 16 |\No. 1 /} % oj ls 
sarae -1462 | .1510 -1269 | .1294 | .1017 ’ 1077 | x 48 | 39 18 } in, 34 She + 
“1593 | .1640 | .1414 | .1437 | .1177 | .1234 30 | 41 Ts sli 
-164-30 | .1592 | .1640 ; , vs | 32] 40 18 | i in|} | ‘ 
"177-20 | “1790 |” -1399 | .1423 | .1147 | .1207 4 36 | 37 4]\3 543 | 1 
ory . -1770 | .1629 | .1653 | .1277 | .1337 | 40 | 34 16 L 5S | let 
-177-24 | .1718 | .1770 80 | 3: i. Sh3 | 1s 
oben | enue -1473 | .1499 | .1158 | 12290 aed ee 5 1 
190-24 | “1848 | “yo09 | 1074 | -2007 | 1437 | 1494 36 | 31 ie} {Pe | ts Sha | 1gt 
“ie | oeab | -1900 | .1603 | “1620 | :1287 | -1359 40 | 30 i8 * 9 3 Ht 
242-20 |. 2160 | .1863 | 11889 | 11547 | .1619 32 | 30 uf} R 9 5 }1 
. -2364 | .2420 | : , 36 s 9 5S 1s 
-2067 | 2095 1688 1770 20 16 
-268-20 | .2624 | .2680 | 93 : ‘ 40 | 238 4 4 \ 3 S| 18 
294-18 | _2882-| ‘ooaq | 2227 | 2355 | .1948 | .2030 4 | on Mie W odaals 45 [183 
320-18 | 13142 | “gon | 2209 | -2679 | 2120 | 2218, 23] 23} 1, | 12 | @ in. in| 8 5k 
.246-16 | .2400 | . -2810 | .2839 | .2380 | .2478 go) 27} 33/13] X%, i 8 4331 
372-18 | . “8460 | .3024 | .2054 | .2550 | .2048 d2 | 20 14 in. |] bog] 2 7 
398-14 | oern | 2720 | -3330 | .3360 | ‘2000 | ‘2008 a | of 13 etal 7 Neat 
° - ] * c ° . 13 i. : 
424-16 | .4180 00 ity cone .2944 | .3052 rH B 14 in. . s ean 
4 ° f ‘ 32 ‘ in 
-450-16 | .4440 | .4500 | 4064 -4094 3800 ot ' 261 18 i 4 | in Lyk 5 ds: ih 
22 23 
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MORSE TWIST DRILL AND MACHINE COMPANY. 


SIZES OF TAP DRILLS. 
FOR TAPS WITH U. S. STANDARD THREADS. 














Diam. iam Size 
= Tae. | Tee" 
Ins. a Inch Ins 
“% 2% | 414 | 133 
t 214 | 414] 134 
: ube 
be % 16 
* 

% 































Size of 
Dniil, Ta Drill, 


Size of | Size of 
Tap, ‘ 


Num 


Number. Biomed Number 








15 18 x 20 A 
15 19 x 16 B 
13 19x18 C 
13. 1}19x20| D 
11 20 x 16 D 
9 20 x18 F 
10 20 x 20 | 
8 22 x 16 J 
6 22 x 18 J, 
5 24x14 M 
7 24x16 N 
6 24x18 O 
5 || 26x14 O 
6 26 x 16 V 
2 || 28x14 KR 
2 28 «x 16 & 
2 30x14 U 
I 30x16) V 


For Steel work use one or two sizes of 


drills larger than listed above. 


MORSE TWIST DRILL AND MACHINE COMPANY. 


TAP DRILLS, 
FOR MACHINE SCREW TAPS. 


A. S. M. E. STANDARD. 


The diameter given for each hole to be tapped allows for a practical 
clearance at the root of the thread of the screw and will not impose umlue 
strain upon the tap in service. , 














i ; i Number of Size of 
See | Tamect| Bat} Sra | otra | Det 
0 80 .0465 9 32 1405 
1 64 .055 10 24 -140 
1 72 .0595 10 30 .152 
2 56 .0670 10 32 154 
2 64 .070 12 24 _— 
3 48 .076 2 : is 
3 56 .0785 14 20 pol 
4 30 .080 14 24 SS 
4 40 .082 16 20 209 
+ 48 .089 16 22 213 
5 36 0935 18 1s = 
5 40 ,098 is 20 , = 
6 44 .0995 20 8 288 
6 32 1015 20 20 2 
6 36 1085 22 16 oly 
6 40 110 22 8 = 
7 30 U3 24 6 = 
7 36 120 26 ie 386 
x 30 1285 26 16 323 
K 33 .12385 23 14 : 359 
¥ 36 . 136 28 16 been 
0 24 [1285 30 iA 368 
0 30 136 30 16 .377 
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MORSE TWIST DRILL AND MACHINE COMPANY 


Size of 
Tap, 
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BRIGGS’ STANDARD. 








2 
°o 
me | 38 b 
S 9.5 eo 2 
ese | BEs | ZES 
| f 3.0™ 
OR | ARE | OAs 
8 a7 405 
Ye 34 .540 
a ve 675 
t M% 840 
tt tr 1.050 
lys 54 1.315 
1% i} 1.660 
2H ti 1.900 
2c % 2.375 
2% 1 2.875 
314 1 3.500 
3 $f ly 4.000 
4 ¥7 1% 4.500 
4% 1% 5.000 
54% 1% 5.563 
6% 1% 6.625 
7% 15% 7.625 
8% 1% 8.625 
9% 1% 9.688 
10 ys 1% 10.750 
1244 1% 12.750 


a ~~ ~=~—O 


AND MACHINE COMPANY. 


MORSE TWIST DRILL 


STAY BOLT TAPS FOR BOILER WORK. 





In ordering, state diameter, pitch and form of thread, 


length arts A, B, C, D and F. 
piers Tape will be furnished in either U. S. form or V 
form of thread, 12 to the inch at regular list and discount. 
_ Diameter given is that of the thread at its straight part. 


Taps shorter than 16 inches will be charged as if 16 


inches long. - . 
When ordering specify form of thread desired. 
Blank order slips furnished on application. 





The Table of Lengths given below is one made up of 
average lengths taken from a large number of orders, and is 
listed merely as a suggestion or aid in making up specifica- 
lions. 





AVERAGE LENGTHS. 
Whole Length, Inches. 
Length of 
meth A B Cc D E 
12 1 3 3 2u% | 2% 
14 1 4 3 3 3 
16 1 4% 3 3% 4 
18 1 5 3% 4 4% 
21 1 6 4.]| 4%] 5% 
24 1 S 4 5 6 
27 1 9 4 6 7 
30 1 10 5 6 8 
33 aN Ll 5 6 10 
36 l 12 5 6 12 
30 1 13 6 7 12 
42 1 14 6 8 13 
48 \ 16 S 9 14 
54 | is $8 10 17 
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MJRSE TWIST DRILL AND MACHINE COMPANY. qwisT DRILL AND MACHINE COMPANY. 


— Seer 
TABLE OF DECIMAL EQUIVALENTS <GGESTIONS FOR ORDERING CUTTERS. 





OF SCREW GAUGE : Recutar Currers.—Always order by catalogue number giving diam- 
ter. face and size of hole. 

FOR MACHINE AND WOOD SCREWS. ee eciat, Miura Currens.—Give diameter, face, size of bole and 

| keyway and refer to catalogue number for style. When End Mill, Angu- 
The difference between cohsécutive sizes is .01316” for Amert. lar Mills, Facing Mills and T Slot Cutters are desired, be particular to 

can Screw Co. Standard; .013” for A. S. M. E. Standard. state whether Ricut on Lerr Hanp- 
; ——_ ‘Foruep Currers.—Sketches showing form and all dimensions, or 
go aoa gp inion Siseet | template showing form together with-all dimensions should be furnished 
nae TE No of -——__ No, of | Decimals. when ordering Formed Cutters. Also state whether Cutter ts reir 
Genge.|Amensee -— Basie and saad American Reaigs nad Guat. American ° | or “going” at the bottom. Formed Cutters are adopted for — w = 
Sundert|ocmae | | eaeace|/eeny | [Saegcce: «— f)__~«CUllormllySs required, and arosharpened by grinding Se ‘eons @ 

—— ee | '|Diameter , Gear Currers.—Give number of cutter and diametral pitch when 


ordering. Diametral pitch means the number of teeth to the inch in diam- 
eter in pitch circle of any wheel. These cutters are sharpened by grinding 
the faces of the teeth. 


To get best results be sure Cutters are Kerr Srp. 





STANDARD KEYWAY FOR CUTTERS., 
























, 
; 
| Diameter (D), Luches | Willth QV), laches, | Depth (a), Iuches. | Radius (R), Inches 
020 
: 44 ta ‘ poet 
Kilo 1s — 
| oe is en 
14 to 14% 
iu to 1% 
tili two? 
Zip to 2h4 
2% to3 
TAM Gear Cutters with holes 1M. 1M, and 2 inches diameter have Keyways for 
fe. aod WY toch Keys pespectively. . 
“4 29 
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MORSE TWIST DRILL AN 


———___MORSE TWIST DRILL AND MACHINE Company. 
MILLING CUTTERS. 


TABLE OF CUTTING SPEEDs, 






Feet Pex Mrs 
INUTE. Feet Per Miyvursg. 


10 














Revo.urions Per Minute. 


er 
76.4/114.6]152.9]191 1 





g 12.4 ]-4. 
61-2) 91.8/122.5/153 1/1 9 | 21 oe i oe < 
0.8 76.3h01.7h127.1 0 /1.9138ls.z7}l76lo6 
6] 65. 11/1.7/35]52l69137 
12 11.6/3.21481641/30 
13 11.5]2.9]4.415.917.3 
4/14/271]41155168 
15 11.3/2.5]/3815.1164 
16-11.212.4136148160 
17 11.1}22]3.41451|5.6 
1 11.11/21 113.214.2153 
19 1.0 2.0 13.0] 4.0 | 5.0 
7) 38.2| 47. 0119]/2913814.8 
17.0 25.4 34.0 42.41 21 | oliglo7is6l45 
= 20.6 38.2122 | oli7leel3s5l43 
ie Bese 24.7 23 811.7/2.513.314.1 
10.9} 16.4] 21.8] 27’all os r Sr Y 4 e 
9-6/ 14.3 19 4) 23.91 26 | “7115 |o'2 | 2’ | 3:7 
rol ty {82-227 | 7 laa lor los as 

6) 15.3) 19.11 28 | “71 44 | 0'o 

6 9) 10-4) 13.91 s7-41 20 | [7] a'3laolou| oe 
6-4) 9.6) 12.71 16.91 90 | ‘olisliolartos 
5] 8.11 10.9] 18.6 a8} 8.2 


The above table will be convenié 
tions per minute reqyired to uive ry we bos finding the number of revolu- 
to 30 ee ery peed from 5 to 60 feet per 


hes in diameter, to have a 
, periphe 
while a J eet 


me periph 
ay ay makes 250 revolutions per minute, the periphety booed ‘ober 
Continued oa next page. 


av 


—" 
= 
- 


ee eee 





Morse TWIST DRILL AND MACHINE COMPANY 


MILLING CUTTERS—ContTINuFp. 


TABLE OF CUTTING SPEEDS. 








Feer Ter Mixcre- Furr Pre Mivere 


40 30 | 3> | 40} 45 | 0 

















«| 








229 .31267 .5|305.71344.0 14.3116 7 
S% |183.7|214 31244 .91275.51306.1 12.7] 14.9| 17.0] 19.1)21.2 
¥ |152.5]178 01203 . 4/228 .8|254 11.5] 13.4] 15.3} 17.2]19.1 


¥% \130.9]152.7]174.5|196.3/218.9 10.4] 12.2| 13.9} 15.6]17.4 
114.6}133 .8]152.9]172 .0]191.1 9 GIL 2} 12.7| 14.3)15.9 
1% |102.0]119.0]136 0]153 01170.0 $$} 10.3] IL.S} 13.2)14.7 





OL 81106 .9]122 5]137 4]153.1 S.1} 9.6] 10.9) 12.3)13.6 
83.3] 97 2|111 11125.0/138.9 7.6] $.9} 10.2) 11.5)12.7 
76.3] SO 2/101.7]114.6|127 1 72] 3.4] 9.6,10.7/11 9 
70.5] 82.2] 93.9]105.7|117 4 6.7} 79] 9.0) 10.1/11.2 
65.5 87. 6 4| 7.4] $.5| 9.6/10.6 
6 81, 6.0} 7.0} $.0) 9.1/10.1 
57 76 37| 6.7] 7.6) 8.6] 9.6 
Sl, Cs. 5.5| 6.4} 7.3} 8.1) 9.1 
45. 61 5.2} 6 t} 6.9) 7.8187 
4\ 53 5 0| 35.8} 6.6) 7.5] 8.3 
a8. 51. 4.8} 3.6] 6.4] 7.2] 8.0 
32 43 6 4.6! 5.3] 6.1) 6.9) 7.6 
28. 38 44) 3.2} 3.9) 6.6] 7.3 
eA 34 4.2) 3.0] 9.7] O47 1 
9 0 at} aS}-5.5} GI 68 
2). 27 10) 46] 5.3] 5.9166 
25 3.8} 431 SU STIGA 
21 








he above a will be convenient for hindi the number ot revolu- 
iret to give a periphery speed from 3 to 50 feet per 


\ "wi requir 
ions por maunute " mm bg te 30 inches, 


‘ainute iameters Tron - : : . 

Pie of came’ A mill 2 inches ia diameter, to have a periphery s ted of 
3S foe wr uibnule, shoul make about 67 bevehiiions. while a a Sen 
vill ohh make 120 revolutions to have the same periphery speed. If a 


} juch mill makes 290 res vlutions pee minute, the periphery speed is about 


foot 


JL 


, 
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MORSE TWIS . ; 
IST DRILL AND MACHI ! __Monse TWIST DRILL AND MACHINE CRT 
THE U. S. STANDARD GAUGE FOR 
SHEET AND PLATE IRON AND 


U. S. STANDARD GAUGE FOR SHEET AND PLATE 
STEEL, 1893. 3 


IRON AND STEEL, 1893. 


* 


There is in this country no uniform or stand- 
ard gauge, and the same numbers in different 
gauges represent different thicknesses of sheets 
or plates. This has given rise to much mis- 
understanding and friction between employers 


: : -BOOK. 
TAKEN FROM KENT'S MECHANICAL ENGINEERS POCKET 



















and workmen and mistakes and frauds between 3 F EE St ae a i 23 | 
dealers and consumers. | . aS ‘1 +f +34 or - oe 
An Act of Congress in 1893 established the ar fas = =23 33% 33 | 33 333 
Standard Gauge for sheet iron and steel which f re B48 Ey 33: $32 3 | $3 | 22< 
's given on next page. It is based on the fact Soveere. —_—|———_ oe ane 
that a cubic foot of iron weighs 480 pounds. 0000000] 1-2 Io. 12.7 320 PO... — ae 
A sheet of iron 1 foot square and 1 inch thick "00000/15-32 0.46875 Tey 25 17.9 Bn ae 
weighs 40 pounds. or 640 ounces, and 1 ounce / oes bo 13. é 6.50 eo 
‘nite ae 1-640 inch thick, ‘The 8S | Xo 12.9 2, LOLS 
ged so that each descriptive > Io" 7.14375 = 10.623 4.819 14.37 
number represents a certain number of ounces paeeoee > aa 160 W. 5 [toss 00.91 
in weight and an equal number of 640ths of an 4 fo.2a1978 OT) tw | 8.78 3.969 a 45 
inch in thickness, Bi forgost2s | 5.159075 | IO | 3° 3402 80.72 
The law enacts that on and after July 1, 1893, 5 13a M10 6.875 Biss f or 
the new gauge shall be used jn determining y 140025 9 e isT3 %0 5.€25 4 a 
duties and taxes levied on sheet and plate iron | y375 3 778125 70 | 4.375 |1.954 poe 
and steel; and that in its‘application a variation ; 35 eT 30 3125 Vat 3) 33.64 
of 24 per cent. either way may be allowed. 5AM fy O7OA125] L.TSHRITS) 45 | 3.8125)1.270 =F 
“tg 0.0023 | 1.5875 
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U. S. STANDARD GAUGE FOR SHEET AND PLATE 


‘ TAKEN FROM KENT’S MECHANICAL ENGINEERS’ POCKET-BOOE. 





MORSE 1WIST DRILL AND MACHINE COMPANY 


IRON AND STEEL, 1893. 
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MORSE TWIST DRILL AND MACHINE COMPANY 


WEIGHT OF IRON AND STEEL SHEETS 


—_——= 
THICKNESS BY BirmiIncHAM GaucE 
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Specific Gravity 
Weight per Cubic Foot 


Weight per Cubic Inch 





WEIGHTS PER SQUARE FOOT 


TAKEN FROM KENT'S MECHANICAL ENGINEERS POCKET 300« 


TuHicwxness BY Brewrncuaw Gace 


————_——_—_— OOO ol SS eee ___" 








Scanned with CamScanner 


Ee 


MORSE. TWIST DRILL AND MACHINE Company. MORSE TWIST DRILL AND MACHINE COMPANY. 


[ ____vosse Twist DA ee ___ 
WEIGHTS OF SQUARE AND ROUND BARS oF WEIGHTS OF SQUARE AND ROUND BARS OF 
WROUGHT IRON. WROUGHT IRON 


IN POUNDS PER LINEAR root. IN POUNDS sag may es win 
Tron Wercninec 480 Las. Per CusicFoor For Steet app2 Per Centr Tron Wricuine 480 Lzs. PER Cusic Foor. FoR STEF ENT. 
TAKEN FROM KENTS MECHANICAL ENGINEERS’ POCKETBOOK. 




























: ‘ ej i r| Weight of Weight of 
: | 7 Thickness Rosetber |Diameterin | Square Bar | Round Par 
; Diameter F One Foot Lo 
Thickness er Weight of . Weight cf | Weight of Inches Fi rn 
Diameter in Round Bar Seiad apad Square Bar Round Bar | 128 3 
Inches, Tenet |] Inches, | One Foot | One Foot . ff ‘ 132.9 
4 ng. Long. # 5 % ~ 
ts \% 137.6 
‘ : ie 
; i 4 4. 
ts .010 214 20.83 | 16.36 i) vy 152.2 
% 041 ts 21.89 17.19 rs 34 2 157.2 
te -092 i 22.97 18.04 v% % 7 162.4 
4 -164 i 24.08 -| 18.91 o 3 3 167.6 
tr 256 34. | 25.21 19.80 \% 4 9 173.2 
¥% .368 ii 26.37 | 20.71 * be 8 189.2. 
1 -501 % 27.55 | 21464 %% 34 255.2 200.4 
Ms 654 i 6-| 28:76 | 22.59 fi 9” | 270.0 | 212.2 
te -828 3 30.00 | 23.56 34 M4 285.2 224.0 
u% 1.023. “= 31.26 | 24.55 rf is 300.8 | 236. 
ie 1.237 \% 32.55 25.57 % 34 316.9 2438. 
(4 1.473 re 33.87 | 26.60 rf ' 3 261. 
t 1.728 Y 35.21 | 27.65 G 2 
44 2.004 ts 36.58 28.73 \ 8 
it 2.301 Y% 37.97 | 29.82 4 2 
2.618 ws 39.39 | 30.94 cy, 3 
te 2.955 % 40.83 | 32.07 i 9 
% 3.313 Ys 42.30 | 33.23 -! 
r6 3 692 o% 43,80 | 34,40 2 
Y% 4,091 45.33 | 35.60 
i 4.510 A6.88 36 82 - »yY ‘ i ~ 
2 4.950 48.45 38.05 LUBRICANTS FOR CUTTING TOOLS. 
is 5.410 50.05 | 39.31 
2 5,890 51.68 40,59 
y 6,392 4 53.33 | 41.89 
7.455 66.72 | 44.55 
if 5.018 68.45 | 45.91 , 
iY 5-208 60,21 47.29 Soda Water | Soda Water 





~ 
oy 











o 
© 
se 
“ 
| ETERS SEES 
ao 
a 
> 
_ 
ee 
w 
te 
oo 


! 


‘ , >i 
9 2-538 63.80 | 60.11 Wrought Iron a PPh Oil or 
; rey st | BT Catan [OD bo"| Be | 
: 2°53 oy a8 64.50 B seine oil Mixture Oil 
y 13.25 i a] | 682-00 . § TARY _ Dey Dry Oil 
i Hee 25.2) 1G + Glass Turpentine jor Kerusene 
& , ‘ : : ee eng fae ET ee Vee <-) Ra ee 
te 15.55 70.22 02:23 Miature is $3 Crude Petroleum, $3 Lan! Od. Oilis tant Whea 





HEA Tee ee Ep two lubricants are weationed the first is preferable. 
36 
32 
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MORSE TWIST DRILL AND MACHINE COMPANY 


WHAT IS MEANT BY “INCREASE 
TWIST?’’? 


In order that a drill may be of sufficient 
Strength to resist the torsional strain to which it 
is subjected in use, without being at the same 
time so thick at the point as to require excessive 
force to make it penetrate the work, it has long 
been customary to form the grooves of grad- 
ually decreasing depth from the point to the 
shank. By this practice the groove is naturally 

f less area near the shank, and if no means 
were employed to increase this area there would 
be a tendency for the chips to clog in the groove. 

This difficulty is obviated in the “Increase 
Twist” drill by gradually increasing the rate of 
forward traverse of the drill while it is fed to 
the groove milling cutters, the speed of rotation 
of the drijj remaining constant, ‘Through the 
ensuing change in the angle of the cutters to the 
Broove, the yroove is made wider and its area 
thereby increased, 


= 


~~ 


_ o> 


-——= aad 


cr, 


AND MACHINE COMPANY 


WHAT IS MEANT BY “CONSTANT” 
ANGLE”? 


In the ‘“‘Constant Angle”’ drill the increase of 
area of groove toward the shank is obtained by 
a gradual variation of the angle of the cutters 
to the axis of the drill as the groove is milled. 
a uniform speed of rotation of the drill beirg 
maintained to produce a groove of umiform 
pitch, This variation widens the groove 
toward the shank of the drill, amd compensate 
for the reduction of area, which would other- 
wise result from its diminishing depth, wathout 
impairing the efficiency of the cutting ‘Up of 
the drill at any point by changing the pitch of 
the groove. | | 

By this means any desired propertuen ol 
area of the groove at the port and at the shank 
can be obtained, the fact remaining that in any 
form of twist drill the more the groove IS eh 
larged toward the shank the greater the extent 
to which the torsional strength of the drill is 
impaired, 

In the “Constant Angle’’ drills the contour, 
angle, and area of the groove at all parts of Its 
length are proportioned to combine the ma Xt 
mum torsional strength, the most efficient chip 
clearance, and the best form of cutting lip. 


40 
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One thorn of experfence is worth a whole wilderness of 
warning, —-Lowell, 


Opportunity, sooner or later, cotonas to all who w 
wish Lond Shant : ork and 


We must strive to make oursélves really worthy of some 
employment, We need pay no attention toanything else ; 
the rest is the business of others.—Bruyere, 


Nocessity never mado a good bargaln. -J’ran&ltn, 


Most le would succeed In small thi if 
not trou led with great iinbidona,sLonayetows — 


If you are poor, distinguish yourself b your virtues ; 
rich, by your gcod decds.—vJoubert, f , i 


A handfal of good life is worth a bushel of learning.~ 
Feorge Herbert. asker: . | 


Wear your learning like your, water ina private pocket; 
and do not pull it out and strike it merely to show that 
you have one.—Chesterfield. StS Ree aE 


“Knowledge is an excellent drug; but node has virtue 


‘% m=” cee 45 


moot, to , Bresorve staels from ied dave and decay; if the 
ms 
n 4 impure ¥ erein 115 put to beep, 


Every hour of Jast time is a chance of future misfortune 
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